Two new spirostane-steroidal saponins, bletilnoside A (1) and bletilnoside B (2), together with five known compounds, 3 -7, were isolated from the roots of Bletilla striata (Thunb.) Reichb. F. The structures of the new compounds were determined based on their 1D-and 2D-NMR spectral data. The isolated compounds 1 -7 were tested for cytotoxicity against four human tumor cells (A549, SK-OV-3, SK-MEL-2, and HCT15) in vitro using a sulforhodamin B bioassay, and compounds 1, 2, and 5 showed significant cytotoxicities against all tested tumor cell lines with IC 50 values ranging from 3.98 AE 0.16 to 12.10 AE 0.40 mm.
1. Introduction. -Bletilla striata (Thunb.) Reichb. F. (Orchidaceae) is a perennial herb that is widely distributed throughout Northeast Asia. The roots of B. striata have been used as a hemostatic agent in Korean traditional medicine [1] . Phenanthrenes, stilbenes, triterpenoids, and anthocyanins have been isolated from this source [2 -9] . Its MeOH extract shows antimitotic [10] , and antimicrobial activities [11] . In the course of our continuing search for potential lead compounds in Korean traditional medicinal plants, we studied the MeOH extract of B. striata roots and isolated two new spirostane steroidal saponins, bletilnoside A (1) and bletilnoside B (2), together with five known compounds, 3 -7 (Fig. 1) . The structures of the new compounds were elucidated by spectroscopic and chemical methods. Here, we report the isolation and structure determination of the isolated spirostane-steroidal saponins. The isolated compounds, 1 -7, were evaluated for their cytotoxicities against four human tumor cells in vitro using a sulforhodamin B bioassay. (14)), 42.0 (C(9)), 35.6 (C(8)), 31.8 (C(5)), and 27.6 (C(25)); nine CH 2 groups at d(C) 40.3 (C(12)), 34.2 (C(15)), 32.2 (C(11)), 27.3 (C(2)), 26.4 (C(4)), 26.3 (C(24)), 26.2 (C(7) and C(23)), and 21.5 (C(6)), and three quaternary C-atoms at d(C) 109.6 (C (22)), 40.6 (C(13)), and 39.3 (C(10)), suggesting that 1 was a spirostane-type steroid derivative [12] . The 1') ), 79.2 (C(3')), 76.9 (C(2')), 71.6 (C(4')), and 67.4 (C(5'))) and a rhamnose unit [14] ( (1'') ), 74.5 (C(4'')), 72.2 (C(2'')), 72.0 (C(3'')), 69.9 (C(5'')), and 18.8 (C(6''))). The coupling constant (J ¼ 7.5) of the xylose anomeric H-atom suggested a b-form [13] . The configuration of rhamnose was determined to be a by comparing the [14] ). The position of the sugar was confirmed by the HMBC spectrum by correlations between Xyl HÀC(1')/C(1) and Rha HÀC(1'')/ C(2') ( Fig. 2) . The connectivities of the sugars were also confirmed by the ROESY correlations between xyl HÀC(1')/HÀC(1) and rha HÀC(1'')/HÀC(2') [14] . The broad singlet at d(H) 4.66 in the 1 H-NMR spectrum revealed the b-orientation for HÀC(1) [15] , since an a-oriented H-atom at C(1) reportedly appears as a double doublet (J ¼ 12.0, 2.0) [16] . This was further confirmed by the cross-peak between HÀC(1) and HÀC (19) in the ROESY spectrum (Fig. 3) . The a-orientation of the OH group at C(3) was assigned based on the chemical shift of C(3) (d(C) 67.4) in the 13 C-NMR spectrum (25)) and 108.6 (C(27))) in 2. The position of the exocyclic CH 2 group was confirmed by the HMBC spectrum, in which a correlation was observed between the CH 2 (27) (d(H) 4.77 and 4.72), and C(26) and C(24) (d(C) 65.3, 28.9, resp.; Fig. 2 ). The configuration of 2 was assumed to be same as 1 by comparson of their NMR data, which were confirmed by ROESY correlations (Fig. 3) . Acid hydrolysis of 2 yielded aglycone (2a) and two sugars. The aglycone (5a)-spirost-25(27)-ene-1a,3a-diol (2a) was identified by 1 H-NMR and HR-EI-MS analyses, and two sugars were identified as d-xylose and l-rhamnose by GC analysis [21] . Thus, compound 2 was identified as (27)-ene-5a-spirostan and named bletilnoside B.
Results and
The known compounds were identified as 3-epiruscogenin (3), 3-epineoruscogenin (20S,22R)-1b,2b,3b,4b ,5b,7a-hexahydroxyspirost-25(27)-en-6-one (7) [24] , by comparing their spectroscopic data with those in previous reports. To the best of our knowledge, all compounds were isolated for the first time from this plant source and the genus Bletilla. In addition, this is the first report on the occurrence of steroidal saponins in the genus Bletilla.
Biological Evaluation of Compounds.
The cytotoxic activities of the isolated compounds 1 -7 were evaluated by determining their inhibitory effects on human tumor cell lines (A549, SK-OV-3, SK-MEL-2, and HCT15) in vitro using the sulforhodamine B (SRB) assay [25] . The compounds 1, 2, and 5 showed significant cytotoxicities against all tested tumor cell lines with IC 50 values ranging from 3.98 AE 0.16 to 12.10 AE 0.40 mm ( Table 2) . Especially, the new compounds 1 and 2 exhibited potent cytotoxicities against all of the cell lines tested with IC 50 values in the range of 3.98 AE 0.16 -9.29 AE 1.23 mm. Compounds 3, 4, and 6 showed low cytotoxicities against tested cell lines (IC 50 > 30 mm). (RP-C 18 ; 85% MeOH) to yield 3 (t R 12.5; 5 mg) and 4 (t R 14.3; 7 mg). Fr. F (7.2 g) was subjected to CC (RP-C 18 (400 g); MeOH/H 2 O 7 :3 ! 1 : 0) to furnish six fractions, Frs. F 1 -F 6 . Fr. F 4 (88 mg) in MeOH was filtered using filter paper. Then, the precipitate was washed with MeOH and subsequently dried to yield compound 7 (26 mg). Fr. F 5 (2.9 g) was separated by CC (SiO 2 (150 g); CHCl 3 /MeOH 30 : 1 ! 1 : 1): Frs. F 5-1 -F 5-2 . Fr. F 5-1 (1.5 g) was purified by prep. HPLC (RP-C 18 ; 85% MeOH) to give 5 (t R 15.7; 76 mg) and 6 (t R 19.2; 53 mg). Fr. F 6 (378 mg) was separated by CC (SiO 2 (50 g); CHCl 3 /MeOH 20 : 1) and further purified by prep. HPLC (RP-C 18 ; 90% MeOH) to afford 1 (t R 11.5; 30 mg) and 2 (t R 13.8; 5 mg). a ) The concentration of the compound that caused a 50% inhibition of cell growth. The data are presented as the mean AE SEM of at least three distinct experiments. b ) Positive control.
